Pink Spot Excretion in Schizophrenia
Since the report by Friedhoff & Van Winkle (1962) of the presence of 3,4-dimethoxyphenylethylamine (DMPE) on chromatograms of urine extracts from schizophrenic subjects, increasing interest has been shown in this phenomenon. The report is of importance because of the close chemical resemblance of DMPE to the wellknown psychotomimetic drug, mescaline. Unfortunately, subsequent investigations into DMPE excretion have produced results which are both diverse and conflicting.
The identification of DMPE has depended mainly upon its colour reaction after treating chromatograms successively with ninhydrin/ pyridine and Ehrlich's reagent. The red-to-purple spots produced by the primary amines with the first reagent largely disappear after application of the second, with the exception of those due to compounds (such as DMPE, tyramine, dopamine, 3-methoxytyramine, &c.) which are derivatives of phenylethylamine (Friedhoff & Van Winkle 1963) . Recent reports have questioned whether the 'pink spot' is DMPE and also its incidence in schizophrenia. The finding of a 'pink spot' in urine from patients with Parkinson's disease as well as in nonschizophrenic control subjects has cast doubt upon its unique association with schizophrenia (see Howorth 1966) . 'Pink spot' compounds other Fig 1 TLC of some amine standards sprayed with ninhydrin: 4MPE (1); tyramine (2); 3-methoxytyramine (3); DMPE (4); serotonin (5). 1, 2, 3 and 4 all give 'pink spots' Originally we accepted reports that the pink spot was probably DMPE, and consequently our investigation was directed at detecting this compound in urine from schizophrenic subjects. We wished to examine only those patients who were previously untreated with phenothiazine tranquillizers (known to interfere with pink-spot detection), but as untreated schizophrenics are not often encountered we did include 4 who had been so treated, but not during the preceding three years. In all we looked at 20 schizophrenic subjects (some more than once), 6 patients with affective disorders and 12 hospitalized, drug-free, nonpsychotic control subjects. Of the schizophrenic group 18 were in the 'Schneider-positive nonparanoid' category described by other workers (Bourdillon et al. 1965) , one was a paranoid type and one was difficult to classify.
The method used to isolate and examine the amine fraction from urine has been previously described (Williams et al. 1966 ). The two-dimensional thin layer technique of chromatography (TLC) had been shown to give good separation of the compounds of interest (Kuehl et al. 1964) . We found that this method separated at least three 'pink spot' compounds, tyramine, 3-methoxytyramine and DMPE (see Fig 1) which we could not adequately resolve using the method described by Friedhoff & Van Winkle (1962) . The limit of detection for added DMPE was somewhat less than 20 micrograms per twenty-four-hour urine sample. The previous report described our 0 0 o~~0 C) a cz: 0 ) Section ofPsychiatry failure to detect DMPE in our schizophrenic patients, although a ninhydrin-positive spot, almost but not exactly coincident with DMPE was observed in about 60% of cases. This spot sometimes gave a transient orange/pink colour when oversprayed with Ehrlich's reagent. Further work has confirmed the presence of this spot in both schizophrenic and control subjects, but we have still failed to detect a spot consistent with DMPE except in one sample from a nonschizophrenic patient. Fig 2 shows Although no other case of DMPE excretion has been found there are two observations of note.
(1) The number of ninhydrin-positive spots on chromatograms from schizophrenic subjects, and from some cases of affective disorder, is often considerably higher than on 'normal' chromatograms (see Fig 3) . (2) In three cases of schizophrenia, large quantities of true 'pink spot' compounds (i.e. pink on overspraying with Ehrlich's reagent) were present on the chromatograms, although in none of these cases was DMPE itself observed. Fig 4 shows one of these chromatograms where three very prominent 'pink spots' were observed. It can be seen that they appear in positions corresponding to tyramine, 3-methoxytyramine and 4-methoxyphenylethylamine (4MPE), although their location is not proof of identity. The other 2 cases each gave a single and The observation of an abnormally large pink spot coincident with 4MPE in 3 separate cases is interesting in view of the report by Sen & McGeer (1964) of this abnormal metabolite in urine from schizophrenic subjects. These workers identified the compound by a combination of paper chromatography and gas chromatography. However, during investigations into possible dietary sources of 'pink spot' compounds we discovered that 4MPE was indistinguishable from phenylethylamine (another 'pink spot' reactor) using our two-way TLC method. Furthermore, the paper chromatographic methods used by Sen & McGeer were also unable, in our hands, to distinguish between these two compounds. Hence the 4MPE spot observed in 3 of our patients could well have been phenylethylamine and at present we have no further evidence of identity. Notwithstanding the fact that Sen & McGeer used an additional method of identification it is relevant to ask whether their 4MPE might possibly have been phenylethylamine.
Conclusions
Whilst unable to produce any evidence associating DMPE with schizophrenia, we have in a small proportion of schizophrenic patients observed relatively large amounts of other 'pink spot' compounds. The identity of these compounds is uncertain, but assuming that they are phenylethylamine derivatives their chromatographic behaviour suggests that they could be normal metabolites (in abnormal amounts).
The reason for their presence in urine is a matter for speculation, as under normal conditions excess of compounds of this type might be expected to be destroyed by enzymes In our first approach to the experimental analysis of the behaviour of autistic children, we believed we had to devise techniques for studying them which allowed them freedom of movement. To this end we carried out two studies concerned with the observation of free ranging behaviour in varying conditions of visual and auditory input. Experiment 1: This was concerned with the comparison of the response behaviour of autistic and subnormal children to environmental stimuli. This kind of behaviour was, for example, a child manipulating a light switch, standing looking out of a window or at a picture, or standing listening to a sound and gazing at the loudspeaker from which it came. The experiment also compared the output of these two groups in the absence of any obvious stimuli. This behaviour, which we called 'self-generated' or 'undirected', included, for example, rocking or smiling when alone in the absence of stimuli or covering the eyes and ears in the absence of any visual or auditory stimulus. The self-generated behaviour was characteristic for each group and constant in amount, whereas response to external stimuli varied according to the situation and was similar for each group.
Perhaps the most striking result of this experiment, however, was the behaviour in one of the observation periods into which the experiment was divided. There were six such periods, two given to accommodation and habituation to the room, one to the presentation of pictures, one to the presentation of sounds, one to the manipulation of toys and one to social interaction. Each period occupied fifteen minutes and behaviour items were checked every minute. In the 6th, or social period, the child went into the room alone for three minutes and was followed in by a woman who immediately sat down and looked at the child. Three minutes later she approached the child and began to play with it. After a further three minutes she began speaking to the child and three minutes later fell silent and left the room. The child was observed alone in the room for a further three minutes.
Apart from the indifference shown by the subject when the woman spoke, they all showed great interest in her. Items recorded were: approaching, retreating, non-verbal responding, carrying out verbal commands and talking. These items of behaviour were compared for the two groups in the social session and the subnormals showed higher scores. However, in comparing individual items, there was no difference in the two groups for items of non-verbal approach. Ten in the disturbed group and 5 in the controls retreated from the woman. 'Social' differences, though present, were not as great as had been expected. This experiment also showed something else of interest. Both groups showed considerably more response to a social stimulus than to any other. There was no difference between the groups in this respect. Experiment 2: Soon after the completion of the first experiment, we began another of a similar kind based on some observations of Harlow's.
